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Abstract: The scenery, safety, facilities, water quality and litter quantities in coastal areas are relevant
and determining elements in the choice of a tourist destination. This paper focused on the evaluation
of coastal scenic value in 55 and 12 sites respectively located in continental Ecuador and the Galapagos
Islands. The information obtained gives public administrators and coastal managers the relevant data
to avoid further environmental degradation and suggests measures to improve the present scenic
value of tourist destinations. The methodology used was based on the analysis of 26 physical/human
factors and applied fuzzy logic analysis and weighting matrices that allowed the sites to be classified
into five classes, from Class I (natural areas with superior scenic characteristics) to Class V (poor
scenic areas with relevant impact of human interventions). The most attractive beaches were in
the Galapagos Islands due to the magnificent physical and environmental characteristics, while the
Esmeraldas province presented sites of lower scenic beauty due to the low natural scenic value and
the increase of human impacts. In total, 22% (15 out of 67) of the beaches investigated belonged to
Class I, 12% (8) to Class II and 15% (10) to Class III. The last two classes included 51% of the beaches
(i.e., 34 out of 67), of which 31% (21) was in Class IV and 20% (13) in Class V. Such results provide local
managers and planners a solid inventory on coastal scenic characteristics and baseline information
for any envisaged subsequent management plan.
Keywords: beach; tourism; landscape; protected area; fuzzy logic
1. Introduction
The importance of landscape for society has been recognized for a long time and, nowadays,
tourism and coastal scenery represent two intimately related realities [1]. Several anthropic and natural
factors directly determine and affect the scenic value of a site that, to be properly preserved, needs
sound management actions and strategies [1].
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Nowadays, human impacts on coastal scenery are essentially linked to ‘travel and tourism’,
which is one of the fastest growing industries in the world. International tourist arrivals were 25 million
in 1950 and are estimated to be 1.8 billion by 2030 [2,3]. In 2019, international tourist arrivals were
1.5 billion, corresponding to an increase of 4% with respect to 2018 [3,4]; this is a slower increase
with respect to the one (+6%) recorded in 2017 and 2018 due to the global economic slowdown,
the uncertainty related to the Brexit, and commercial and geopolitical tensions [3].
The arrival of foreign visitors in Ecuador in 2018 increased by 11% compared to 2017 [3]. Tourism in
Ecuador greatly contributes to the national Gross Domestic Product (GDP), both in a direct (2%) and
indirect/induced (5%) way and it accounts for about 1 out of 20 jobs, making tourism the fifth largest
economic industry of the country [5]. According to the Travel Account of the Central Bank of Ecuador,
the income of foreign currency linked to international visitors has grown by 7% between 2013 and 2017
and, in the latter year, tourism was responsible for USD 1633 million entrances, occupying in this way
the third place—after revenues linked to banana and shrimp exportations—for foreign income currency
between the non-oil goods [6]. Hence, tourism has been identified as one of the most relevant activities
to the economic development of the country. Central Government and Regional Administrations
have the capacity to influence and take action in the issues that affect this activity through regulations,
incentives, promotion or by mitigating negative external influences. Ecuador is no stranger to these
actions; the participation of government actors, trade unions, social organizations and communities has
generated a great boost to tourism. Tourism is currently considered a State policy and a priority issue
on the national political agenda as one of the country’s main economic activities [7]. These policies aim
to attract a greater number of foreign tourists and to boost the local economy in a sustainable manner.
In recent years, the country has maintained a growing economic trend which is important in the region,
as evidenced by the growth of its gross domestic product [8]. Although Ecuador is not among the
best countries in Latin America, it has been characterized by maintaining an average growth rate of
4.30% compared to the average for the region (South America) of 3.85%. Ecuador’s economic growth
is due to a series of important decisions on economic income generators, moving from being a country
focused on the primary sector to developing the industrial and, especially, service sectors [6].
According to the Ministry of Tourism of Ecuador, 57% of international visitors that enter in
the country are essentially interested in tourist activities such as cultural tourism (44%), ecotourism
(30%), the Sun, Sand and Sea (3S) tourism (21%), adventure tourism (4%) and other types of tourism
(1%) [6]. This was also observed at the international level [9,10]; beaches are a major player in tourist
market. Within the Ecuadorian market, Quito was the most important destination in 2017 with 72.3%
of international visitors followed by Guayas (51.2%), Santa Elena (31.4%) and Tungurahua (29.8%)
provinces. In 2017, the Galapagos Islands recorded 167,051 foreign tourists (that corresponds to an
increase of 12% compared to 2016), especially interested in adventure, ecotourism and beach activities [6].
The habit of frequenting the beach dates back to when the wealthy English society started to search
for beach and sun [11]. At present, the coastal landscape has received great attention from the 3S tourism
researchers [12–15] but, despite this, studies on specific resources related to this kind of tourism are
relatively scarce. Several authors [16–18] highlighted water quality, safety, absence of litter, facilities and
landscape as most relevant aspects linked to the 3S tourism, the latter being the focus of this research.
The objective of this paper is to evaluate the coastal landscape at 67 beaches on the continental
coast of Ecuador and the Galapagos Islands (Figure 1 and Table 1). The study was carried out according
to the methodology proposed by Ergin et al. [16], which is based on fuzzy logic analysis and parameter
weighting matrices. Coastal scenic evaluation constitutes an extremely relevant tool for coastal
knowledge, preservation and future development, as this provides a sound scientific basis for any
envisaged coastal management plan. Information recollected in this investigation was cross referenced
with the topographic and geological setting of the study area, as well as with existing data on tourist
typologies distribution [18] to prevent further environmental degradation, but also to suggest measures
to improve the present scenic value of tourist destinations [19–21].
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2. Materials and Methods
2.1. Study Area
Ecuador, with a total surface of 270,670 km2, is one of the smallest countries in South America.
From an administrative point of view, the Ecuadorian coastline includes several continental provinces,
i.e., Esmeraldas, Manabí, Santa Elena, Guayas and El Oro and the insular province of Galapagos.
The present investigation was concentrated in Esmeraldas, Manabí and Santa Elena, and the Galapagos
(Figure 1 and Table 1) [22]. The provinces of Guayas and El Oro were discarded because of their high
concentration of mangrove ecosystems and negligible number of tourist beaches.
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Table 1. Location and main characteristics of investigated sites: Name, province, protection feature,
beach typology, “D” scenic value and class.




2 Isla Portete Rural 0.84 II
3 Punta Galera *,(1) Rural 0.57 III
4 Africa Remote 0.51 III
5 Paufi Rural 0.42 III
6 Estero Platano *,(1) Village 0.39 IV
7 (Rocafuerte) Rural 0.37 IV
8 Same 2 Remota 0.34 IV
9 Las Palmas Urbana 0.27 IV
10 Sua Urbana 0.27 IV
11 San Francisco *,(1) Village 0.27 IV
12 Río Verde Village 0.18 IV
13 Same 1 Village 0.09 IV
14 Bocana del Lagarto Village 0.03 IV
15 Mompiche Village 0.01 IV
16 Las Peñas Village −0.05 V
17 Tonsupa Urbana −0.20 V
18 Atacames Urbana −0.20 V
19 Las Palmas Urbana −0.27 V
20 El Garrapatero *,(2)
Galapagos
Remote 1.21 I
21 Puerto Chino *,(2) Remote 1.14 I
22 Tortuga Bay *,(2) Remote 1.13 I
23 Mansa *,(2) Remote 1.07 I
24 Lobería *,(2) Remote 0.99 I
25 Punta Carola *,(2) Remote 0.93 I
26 Tijereta *,(2) Remote 0.92 I
27 Ratonera *,(2) Village 0.87 I
28 Estación *,(2) Village 0.72 II
29 Mann *,(2) Village 0.52 III
30 Los Alemanes *,(2) Village 0.45 III
31 Oro *,(2) Urban −0.50 V
32 Los Frailes *,(3)
Manabi
Remota 1.17 I
33 San José 2 *,(4) Remota 1.00 I
34 Cabuyal Remota 0.94 I
35 Punta Prieta Remota 0.90 I
36 Salango 2 *,(3) Remota 0.88 I
37 Tasaste Rural 0.74 II
38 Ayampe Village 0.74 II
39 San José *,(4) Rural 0.71 II
40 San Lorenzo *,(4) Village 0.69 II
41 La Tiñosa Rural 0.65 II
42 Don Juan Rural 0.61 III
43 Salango Village 0.53 III
44 San Clemente Rural 0.50 III
45 Sol Rural 0.48 III
46 Las Tunas Rural 0.40 III
47 Punta (del Fraile) Village 0.24 IV
48 Puerto Cayo Village 0.23 IV
49 Puerto Lopez Urbana 0.22 IV
50 Pedernales Urbana 0.21 IV
51 Canoa Village 0.07 IV
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Table 1. Cont.




53 Crucita Urbana 0.00 IV
54 Santa Marianita Village 0.00 IV
55 Machalilla Village −0.01 V
56 San Vicente Urbana −0.09 V
57 Murciélago Urbana −0.22 V
58 Tarqui Urbana −0.29 V




61 Olon Village 0.67 II
62 Punta Carnero Urbana 0.19 IV
63 Puntilla de SantaElena *,(6) Rural 0.17 IV
64 Ayangue *,(5) Village 0.09 IV
65 Montañita Urbana −0.36 V
66 Salinas Chipipe Urbana −0.37 V
67 Salinas San Lorenzo Urbana −0.52 V
* Protected natural area, (1) Galera San Francisco Marine Reserve, (2) Galápagos National Park, (3) Machalilla National
Park, (4) Pacoche Coastal Marine Wildlife Reserve, (5) Pelado Marine Reserve, (6) Puntilla de Santa Elena Coastal
Marine Fauna Protection Reserve. Type beach: Urban = Beaches that have commerce and are freely accessible
to the general public. Village = Beaches outside the urban environment, with a small population with organized
community services on a small scale. Rural = Beach located outside the urban environment and difficult to access
by public transport and generally without public service facilities. Remote = Beaches characterized by its difficult
access; there is no public transport [18].
2.2. Methods
Several early studies were carried out on landscape assessments, e.g., [29–32], and they underlined
the importance of limiting subjectivity, so that results “could be used in many planning and
decision-making contexts”. The above studies utilized different techniques, such as landscape
assessment parameters, photographs, scenic uniqueness, best/worse scores from grid squares, public
attitudes and perception, among others.
The methodology used in this paper was the result of an investigation financed by the
British Council [33] subsequently published [1,16] and based on a checklist approach obtained
by enquiring >1000 beach users chosen by random number tables in Malta, Turkey and the UK.
Beach users were asked what was important for coastal scenic assessment, i.e., ‘what are the essential
parameters that make up a beautiful coastal scene’ and, conversely, the ‘coastal ugliness’. The results
allowed the establishment of a checklist of 26 parameters (18 physical and 8 human, Table 2), which were
evaluated from a low score (1), i.e., absence/poor quality, to a high score (5), i.e., excellent/outstanding
(Tables 1 and 2). The 26 parameters were then assessed by a further group of beach users (>500 enquires
carried out in the above-mentioned countries) to determine their relative importance, i.e., all parameters
are NOT equal, some being more important than others. Further, to limit errors linked to subjective
pronouncements and uncertainties inherited in assessment parameters, a Fuzzy Logic Assessment
(FLA) [34] approach was used [16]. FLA represents a mathematical, analytical tool used when the
complexity of the process in question is very high and there are no precise mathematical models to
solve it, such as for highly non-linear processes. FLA has been used in many fields where subjectivity
influences the achievement of accurate results, from financial systems to the remote sensing of cloud
and ice cover. In the coastal scenic assessment, it was introduced to eliminate the possibility of the
scenic value assessor (who ticks one box for each parameter) ticking the wrong attribute box due to
uncertainty in the values shown [34], a jump of two attributes being extremely unlikely, e.g., checking
an attribute 2 rather than 4 [16].
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Table 2. Coastal scenic evaluation system. Physical and human parameters.
No Parameters
Rating







Height (H) Absent 5 m ≤ H < 30 m 30 m ≤ H < 60 m 60 m ≤ H < 90 m H ≥ 90 m
2 Slope <45◦ 45◦–60◦ 60◦–75◦ 75◦–85◦ circa vertical
3 Features * Absent 1 2 3 Many (>3)
4 Type Absent Mud Cobble/Boulder Pebble/Gravel Sand
5
BEACH FACE
Width (W) Absent W < 5 m or W >100 m 5 m ≤W < 25 m 25 m ≤W < 50 m 50 m ≤W ≤ 100 m
6 Color Absent Dark Dark tan Light tan/bleached White/gold
7 Slope Absent <5◦ 5◦–10◦ 10◦–20◦ 20◦–45◦
8
ROCKY SHORE
Extent Absent <5 m 5–10 m 10–20 m >20 m
9 Roughness Absent Distinctly jagged Deeply pitted and/or irregular Shallow pitted Smooth
10 DUNES Absent Remnants Fore-dune Secondary ridge Several
11 VALLEY Absent Dry valley (<1 m) Stream (1–4 m) Stream River/limestone gorge
12 SKYLINE LANDFORM Not visible Flat Undulating Highly undulating Mountainous
13 TIDES Macro (>4 m) - Meso (2–4 m) - Micro (<2 m)
14 COASTAL LANDSCAPE FEATURES ** None - 2 3 >3
15 VISTAS Open on one side Open on two sides - Open on three sides Open on four sides
16 WATER COLOUR & CLARITY Muddy brown/grey Milky blue/green/opaque Green/grey/blue Clear blue//dark blue Very clear turquoise
17 NATURAL VEGETATION COVER Bare (<10% vegetation only) Scrub/garigue (marron/gorse,bramble, etc.) Wetlands/meadow
Coppices, marquis
(±mature trees)
Varity of mature trees/mature
natural cover




19 NOISE DISTURBANCE Intolerable Tolerable - Little None
20 LITTER Continuous accumulations Full strand line Single accumulation Few scattered items Virtually absent
21 SEWAGE DISCHARGE EVIDENCE Sewage evidence - Same evidence (1–3 items) - No evidence of sewage
22 NON_BUILT ENVIRONMENT None - Hedgerow/terracing/monoculture - Field mixed cultivation ±trees/natural
23 BUILT ENVIRONMENT *** Heavy Industry Heavy tourism and/or urban Light tourism and/or urbanand/or sensitive
Sensitive tourism and/or
urban Historic and/or none
24 ACCESS TYPE No buffer zone/heavy traffic No buffer zone/light traffic - Parking lot visible fromcoastal area
Parking lot not visible from
coastal area
25 SKYLINE Very unattractive - Sensitively designed high/low Very sensitively designed Natural/historic features
26 UTILITIES **** >3 3 2 1 None
* Cliff Special Features: indentation, banding, folding, screes, irregular profile; ** Coastal Landscape Features: Peninsulas, rock ridges, irregular headlands, arches, windows, caves,
waterfalls, deltas, lagoons, islands, stacks, estuaries, reefs, fauna, embayment, tombola, etc.; *** Built Environment: Caravans will come under Tourism, Grading 2: Large intensive caravan
site, Grading 3: Light, but still intensive caravan sites, Grading 4: Sensitively designed caravan sites.; **** Utilities: Power lines, pipelines, street lamps, groins, seawalls, revetments.
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The employed algorithm involved both weighting and fuzzy logic values and included all of the
above, enabling a Scenic Evaluation Value (“D”) to be obtained indicating the ‘beauty’ of any particular
site. “D” is calculated from membership degree versus attributes graph, and is the total area under the
curve given from the following equation:
D = (−2a · A1−2) + (−1a · A2−3) + (1a · A3−4) + (2a · A4−5) (1)
Assessment matrices were calculated where A1–2 is equal to total area under the curve between
attributes 1 and 2. Similarly, areas under the curve may be calculated for A1–2, A2–3, A3–4, A4–5.
“D” classifies coastal scenery sites into five distinct classes, whose limits coincide with clearly
identifiable cut-off points (Table 1), from Class I (D ≥ 0.85; extremely attractive natural sites), Class II
(0.85 < D ≥ 0.65), Class III (0.65 < D ≥ 0.4), Class IV (0.4 < D ≥ 0), to Class V (D < 0; very unattractive,
intensively developed urban sites, Table 1). Classes I and V occur within the top 85th percentile and
lowest 15th, respectively [16]. The testing break points for Gaussian distributions (0.05 level) conformed
with normality, indicating study unbiasedness [1,16], and this has been confirmed by assessments in
many countries, e.g., UK, Turkey, Croatia, Bosnia, Malta, Portugal, Tunisia, Cyprus, Japan, China,
Pakistan, eastern USA, several Pacific islands, New Zealand. Normality tests using chi-square and
Kolmogorov–Smirnov tests have been performed at the 5% significance.
In past decade, >4000 scenic assessments have been carried out in Australia, Brazil, Colombia,
China, Croatia, Cuba, Fiji, Japan, Morocco, New Zealand, Pakistan, Portugal, Spain, USA, etc., and these
breakpoint values have been found to be constant [16,20,35–39]. For this paper, scenic evaluations were
carried out in situ in February 2018, between 10h00 and 18h00., when good sunshine conditions are
observed, and other information was also gathered, such as site location in natural areas, and tourist
development typologies (Table 1) [18,40].
All sites underwent an evaluation matrix and the results were presented as histograms, weighted
average of attributes and membership degree of attributes. The histograms provided visual summaries
for all 26 parameters and were very useful for the immediate evaluation of high and low scoring
attributes [13,16,35,41]. The weighted averages delineated the relative comparisons of physical and
human parameters and the degree of membership versus the attribute curve, presenting a general
scenic evaluation where the interpretation of the curve is based on the slope.
3. Results
In this study, scenic evaluation scores for 67 sites (55 in the mainland and 12 in the Galapagos
Islands) were produced according to the described methodology. Assessment matrices for three
investigated sites belonging to Class I, III and V were calculated and showed as histograms, weighted
average and membership degree curves. They give a visual state of scores and trends of physical and
anthropic parameters and make the interpretation of the results easier. Indeed, histograms enabled
immediate visual assessment of the 26 attributes scores (Figure 2) while weighted averages enabled a
visual comparison of physical and human parameters (Figure 3). Membership degree vs. attribute
curve gave an overall scenic assessment reflected by its skew: A curve skewed to the right reflected
high scenic qualities due to low scoring on attributes 1 and 2, and vice versa for a left-hand skewed
curve (Figure 4).
For example, El Garrapatero (Santa Cruz island; “D”: 1.21) and Los Frailes (Manabi; “D”: 1.17),
which are natural beaches located in protected areas, showed high scores in physical parameters,
e.g., beach and water color, highly undulating landform and natural cover, a 50-m-high cliff at Los
Frailes and outstanding biodiversity in Garrapatero, and very low impact related to human pressure
(Figures 2–5). The sites of Mann (Galapagos; “D”: 0.52) and Punta Galera (Esmeraldas; “D”: 0.57)
are respectively situated in rural and village areas, presenting high values of natural parameters
(rocky shore, high vegetation cover with mature trees, clear water, etc.) and intermediate scores at
human components due to the proximity of urban developments. Lastly, Atacames (Esmeraldas; “D”:
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−0.20) and Montañita (Santa Elena; “D“: −0.36) are both urban beaches with low scores at natural
parameters and were deeply affected by human activities related to intensively built environment,
utilities, unattractive skyline and litter [16,20].J. Mar. Sci. Eng. 2020, 8, 468 8 of 18 
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The 67 investigated sites belonged to five classes, from Class I (top grade scenery) to Class V (very
poor scenic value) and the analysis of the D value gave the following results (Figure 5).
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3.1. lass I
ese are sites with a value of ”D” ≥ 0.85, very attractive beaches with very high landscape values
(Figure 6). In total, 15 out of 67 beaches belonged to this class and 53% of them were located in the
Galapagos Islands. About 90% of Class I beaches were remote, i.e., accessible by boat or by walking for
300 m or more on a c untry truck. Overall, 60% of Class I beaches were located in protected areas.
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Figure 6. Class I, extremely attractive natural beaches with a very high landscape value: (a) Puerto 
Chino beach, San Cristobal island, Galapagos; (b) Los Frailes beach, Machalilla National Park; (c) 
Fauna on Garrapatero beach, Santa Cruz island, Galapagos. Fauna is a relevant variable in the 
assessment parameter, i.e. no. 14 “Coastal Landscape Features” (Table 2). 
Figure 6. Class I, extremely attractive natural beaches with a very high landscape value: (a) Puerto
Chino beach, San Cristobal island, Galapagos; (b) Los Frailes beach, Machalilla National Park; (c) Fauna
on Garrapatero beach, Santa Cruz island, Galapagos. Fauna is a relevant variable in the assessment
parameter, i.e., no. 14 “Coastal Landscape Features” (Table 2).
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They may be adjacent to towns or rural areas, rarely are close to urban areas and they are not
served by public transport. An example of this class is given by two beaches located in protected areas
under the figure of National Park, i.e., “El Garrapatero” and “Los Frailes” (Figure 6). The scores on
anthropogenic parameters were high and symmetrical, there was no evidence of beach litter, noise
disturbance or beach facilities.
3.2. Class II
They are rural and village sites constituted by attractive beaches with high scenic values
(0.65 ≤ ”D” < 0.85); eight beaches belonged to this class, five of them were located in the province of
Manabí and one in each one of the provinces of Esmeraldas, Santa Elena and Galapagos (Figure 7),
within the Galapagos National Park.
J. Mar. Sci. Eng. 2020, 8, 468 11 of 18 
 
They may be adjacent to towns or rural areas, rarely are close to urban areas and they are not 
served   tra sport. An example of this clas  is given by two beaches located in protect d 
areas und r the figure of National Park, i.e. “El Garrapatero” and “Los Frailes” (Figure 6). The scores 
on anthr pogenic p ram ters w re high and symmetrical, there as    c  lit er, noise 
disturbance or beach facilities. 
3.2. Class II 
They are rural and village sites constituted by attractive beaches with high scenic values (0.65 ≤ 
”D” < 0.85); eight beaches belonged to this class, five of them were located in the province of Manabí 
and one in each one of the provinces of Esmeraldas, Santa Elena and Galapagos (Figure 7), within the 
Galapagos National Park. 
 
(a) (b) 
Figure 7. Class II, attractive natural beaches with high landscape value: (a) Isla Portete beach, 
Esmeraldas province; (b) Estacion beach, Santa Cruz island, Galapagos. 
3.3. Class III 
Sites with “D” value ≥0.4 and <0.65; 10 sites were classified in this class, most of them were 
observed in Manabí (5), Esmeraldas (3) (e.g., Punta Galera beach, Esmeraldas province, Figure 8a) 
and Galapagos (2) (e.g., Mann beach, San Cristobal island, Galapagos, Figure 8b). 
  
(a) (b) 
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parameters: (a) Punta Galera beach, Esmeraldas province; (b) Mann beach, San Cristobal island, 
Galapagos. 
The anthropic influence on the beaches belonging to this class in the Galapagos National Park 
was high and natural aspects such as Cliff, Dunes, Valley and Skyline acquired low scores. Both sites 
in Galapagos Islands, Estacion and Mann, located, respectively, at the village of Puerto Ayora (Santa 
Cruz island) and Puerto Baquerizo (San Cristobal island), showed high natural scenic values as 
turquoise water, mature vegetation cover and outstanding fauna (Figure 8) but were characterized 
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Esmeraldas province; (b) Estacion beach, Santa Cruz island, alapagos.
3.3. Class III
Sites with “D” value ≥0.4 and <0.65; 10 sites were classified in this class, most of them were
observed in Manabí (5), Esmeraldas (3) (e.g., Punta Galera beach, Esmeraldas province, Figure 8a) and
Galapagos (2) (e.g., Mann beach, San Cristobal island, Galapagos, Figure 8b).
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The anthropic influence on the beaches belonging to this class in the alapagos ational Park
as high and natural aspects such as Cliff, Dunes, Valley and Skyline acquired low scores. Both sites in
Galapagos Islands, Estacion and Mann, located, respectively, at the village of Puerto Ayora (Santa Cruz
island) and Puerto Baquerizo (San Cristobal island), showed high natural scenic values as turquoise
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water, mature vegetation cover and outstanding fauna (Figure 8) but were characterized by lower
scores at human parameters as Built environment, Access type and Skyline (Table 2). Beaches of this class
within the park were located in village areas and towns that reflected an organized service structure
but at a small scale, such as schools, churches, shops and public or private transportation, aspects that
are reflected in the parameters Non-Built Environment and Built Environment (Table 2).
3.4. Class IV
The largest number of sites evaluated was classified in this category, 21 out of 67, with a “D” value
between 0 and 0.4. Beaches were essentially constituted by village (12), urban (6), rural (2) and remote
(1) areas. Beaches with low natural parameters were observed in the continental zone in the province
of Esmeraldas (10) (e.g., Estero Platano beach, Esmeraldas province, Figure 9a) and north of Manabí (8)
(e.g., Pedernales beach, Manabí province, Figure 9b). These beaches were located near the mouths of
rivers and mangroves’ forests; as a result, Water color & clarity presented low scores.
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3.5. Class V
Overall, 19% of the sites evaluated corresponded to this class (13 out of 67); they were essentially
urban beaches (85%), i.e., areas freely accessible, with well-established public services, such as schools,
banks and large commercial sites, which presented an intensive development and poor landscape
values, i.e., “D” < 0.0. The provinces of Manabí and Santa Elena recorded 38% and Esmeraldas 21% of
the sites evaluated in this category. Beaches in this class had poor values at natural parameters as Cliff,
Rock shore, Dunes, Valley, Landform, Landscape features and Vegetation cover (Table 2). They were very
crowded beaches all year round by a general public looking for fun (e.g., Atacames in Esmeraldas,
Figure 10a; and Montañita in Santa Elena, Figure 10b). Anthropic parameters presented a high
disturbance factor reflected by the presence of litter and the low scores recorded at Built environment
and Skyline (Table 2).
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In Galapagos, a site was evaluated in this cla s, i.e., Playa Oro (Table 1), which is located in a
protected area ith the figure of atio al ark. Para eters that ost determined this cla sification
were hu an ones such as tilities, Skyline and on-built environ ent (T le ). atural para eters
such as Beach type, Beach color, Water color and clarity and Vegetation debris had good scoring, but low
scores were observed at unes, a ley, Landfor , Landscape feat res liff (T l ).
4. Discussion
4.1. Human Impacts
The evaluation of the eight human parameters in the 67 study sites showed as beaches located
within areas that have a protection figure presented lowest anthropic impacts reflected by good scores
at all human parameters (Figure 3). When analyzing the presence of beach litter, sites with less presence
of debris were those in protected areas especially in the Galapagos Islands National Park. This was due
to the type of tourist who visits the beach (essentially international travelers) and their environmental
consciousness [42], while the beaches with the lowest scores were the continental ones in the provinces
of Esmeraldas and Santa Elena.
Beaches in urbanized areas, as Atacames and Montañita (Figure 10), were those that presented
the worst evaluation in aspects such as Built environment, Noise disturbance, Sewage discharge evidence,
Access type and Utilities (Table 2).
The assessment of 26 natural and human parameters carried out along the Ecuadorian coast
allowed us to identify and characterize which variables could be managed in a better way to promote
overall improvements of scenic value at many investigated sites. Regarding natural parameters,
the formation of artificial dunes, beach nourishment, etc., are part of the few changes that can be
carried out to upgrade their scenic quality. The main management actuations should be focused above
all on anthropogenic aspects. At the Galapagos Islands, eight sites were ranked in Class I and this was
partially due to the strict tourism regulations dictated by the National Park policy. On mainland, most
of the investigated sites presented low scores at human parameters, mainly due to the absence of a
buffer zone between the beach and the built environment and the lack of any kind of management.
Indeed, the construction of human structures such as promenades, hotels, restaurants and other kinds
of tourist developments based only on financial criteria (Figures 9b and 10), and the emplacement
of groins, jetties and seawalls, considerably decreased physical parameters and associated landscape
beauty, affecting at the same time coastal ecosystem services. Coastal erosion also had a negative effect
on scenery since it reduced beach width (point 5, Table 2), such was the case of Mompiche (Esmeraldas;
“D”: 0.01), and at places induced the emplacement of different coastal protection structures (point 26,
Table 2), e.g., Bocana del Lagarto (Esmeraldas, ”D”: 0.03), Estero Platano (Esmeraldas; ”D”: 0.39)
(Figure 9a), San Francisco (Esmeraldas; ”D”: 0.27), San Clemente (Manabi; ”D”: 0.50), Montañita
(Santa Elena; ”D”: −0.36). At the previously cited examples, the human impact on scenery was almost
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irreversible. The absence of a buffer zone determined low scores at Access type and increased visual
impact of the Built and Non-built environment (Table 2). Nevertheless, at many sites, low scores at
human parameters were due to the presence of litter and sewage, and the presence of utilities such as
beach kiosks and bars, restaurants, etc., directly placed on the back beach. If the presence of such
structures would be regulated and reduced and cleaning operations implemented, such sites will
clearly improve their scenic value possibly upgrading their class. For example, if the current litter score
(2) at the Puntilla de Santa Elena (Santa Elena) will be improved to obtain a value of 4, the ”D” value
would increase from 0.17 (Class IV) to 0.46 (Class III). At Don Juan (Manabi), a rural beach with high
natural scores, the establishment of periodic cleaning operations would upgrade the ”D” value from
0.61 (Class III) to 0.73 (Class II). At the same place, several utilities were observed because management
policies are very permissive and allow the presence of litter bins, beach bars, hammocks, etc.; however,
if their number is reduced and their visual impact dissimulated, the site would change its score from 3
to 4 (point 26, Table 2) and, if litter presence is also reduced, the site would upgrade to Class I. Such is
the case of Punta Galera (Esmeraldas), a sandy rural beach with high natural values, e.g., Cliff, Shore
platform, Vegetation cover, etc. (Figure 2, Table 2); if the visual impact of utilities is reduced to a score
of 4, the ”D” value would upgrade from 0.57 (Class III) to 0.67 (Class II).
4.2. Management Issues
The Ministry of the Environment is acting with local governments in the coastal area and the
Island region to join efforts to maintain a proper waste management plan. Programs for Solid Waste
management have been implemented with the participation of the citizenry and educational institutions.
These actions help to combat such aspects that represent a menace to biodiversity in coastal marine
ecosystems, where hundreds of marine animals die annually due to the pollution linked to the presence
of litter [43–45]. The awareness of tourists of not throw waste on the roads or beaches helps to avoid
the deterioration of the natural environment.
The Governing Council of the Special Regime for Galapagos prohibited the trade, distribution,
sale and delivery of disposable plastic bags. The island of Santa Cruz, the most populated of the
Galapagos, has achieved the recovery of up to 45% of recyclable solid waste, the highest percentage in
Ecuador, and this is reflected in the scenic quality of the beaches—88% of them have no litter [42].
At present, State tourism offices/departments and environment portfolios, through various
projects with public and private organizations, seek to convert Ecuadorian beaches into quality
tourism destinations by means of an integrated management with the active participation of all social
actors, this way generating awareness and incrementing the respect for the environment [7,46,47].
Diagnostic actions are being carried out to improve the infrastructure and tourist services in coastal areas.
Tourism in Ecuador has been recognized as a national priority and considered a driving force
within the fundamental axes of economic and social development. The Ministry of Tourism concentrates
its management on five fundamental pillars that seek to position the country as an international
tourism polo: security, quality, destination and products, connectivity and promotion. However,
the recent budget reduction prevented reasonable results on these issues, as proven by the insecurity
of tourists, the lack of maintenance of secondary roads, the decrease in tourism enterprises and the
weak tourism promotion.
All the beaches studied in the Galapagos region were located in protected areas under the
legal figures of National Park or Marine Reserve. Despite all the problems the Galapagos Islands
have faced, especially linked to the presence of introduced species, they constitute one of the best
conserved archipelagos around the world, and a world leader in the management of fragile ecosystems.
The extraordinary flora and fauna, the geological characteristics, etc., have transformed this park into
an important world center for scientific research and nature tourism [7,23].
At a continental level, countries such as Mexico and Colombia have based their development
on mass 3S tourism, while Costa Rica, Cuba and Honduras are countries with sustainable and
inclusive tourism. Colombia is focused more on adventure and quality tourism. Ecuador, on the
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other hand, presents an almost unique potential in its tourism offer where the importance of nature
and communities is enhanced. However, it still shows important limitations in its tourism policy
such as the lack of institutions [7,48,49], quality of service, economic resources and joint actions with
the private sector [50,51]. It is important to strengthen cultural and gastronomic aspects in order to
potentiate tourism in the coastal profile, considering that the traditional aspects of the 3S (Sea, Sun and
Sand) tourism in the continental Ecuador are not among the best in Latin America [52,53].
5. Conclusions
The coastal and insular area of Ecuador has innumerable sites of great tourist attraction that
stand out for their varied culture and great biodiversity too, this representing for nearby urban and
rural communities an opportunity for income generation and consequential economic development.
Unfortunately, at the same time, limitations exist in the promotion of tourism and the potential of
Public–Private Partnerships to strengthen the 3S tourism and compete with other countries in the
region. To solve this issue, it is necessary to consolidate and promote the 3S tourism as a state policy;
this will intensify public and private investment for the development of tourism and the construction
of a favorable environment for local communities.
This study provided information on the scenic characteristics of the Ecuadorian coastal profile
and the impact of tourism on the 67 beaches analyzed. The best beaches in Ecuador are located in the
Galapagos Islands and, in the continental area, in Manabí and Santa Elena provinces. The Galapagos
Islands, with their natural white sand beaches, surrounded by endemic flora and fauna and their black
lava formations, have the largest number of Class I beaches. The province of Manabí, which shows
high cliffs along almost all its coastal profile, has beaches with the best sand and water characteristics of
the continental area. The province of Santa Elena is characterized by urban beaches of low scenic value,
but natural beaches acquire medium scores. The beaches of Esmeraldas province have the lowest scenic
quality due to the presence of dark sediments, murky waters and a flat landscape. They are generally
visited by national tourists from the Andean and Amazon regions, while the tourists who visit the
beaches of Manabí and Santa Elena come mostly from the large metropolises in the center–south of the
country and have a low percentage of foreign tourists, although their number is higher than that of
the beaches of Esmeraldas. Beaches located within the areas that have a protection figure show less
anthropic impact. The tourists’ provenience area has a great influence on the qualification of human
parameters, too; it is evident that international guests come mostly to see natural values, and therefore
are more careful of their conservation.
The results of this study constitute valuable information for future tourism management plans that
can contribute to sound Integrated Coastal Zone Management (ICZM) actions. Coastal zone managers
should focus their efforts on improving all the anthropogenic parameters investigated in this study.
Correct management and action measures will allow to revert the negative human impacts on beaches’
scenic value. A large percentage of the investigated beaches would upgrade their classification of 1 or
even 2 classes if simple actions such as cleaning campaigns, maintenance and relocation of facilities
will be implemented. Finally, it is important to apply the various coastal management policies that the
country has planned in order to prevent the settlement of new industrial infrastructures that heavily
affect the delicate balance of maritime–coastal ecosystems and coastal scenic beauty.
Author Contributions: Conceptualization, C.M.-R., G.A. and J.A.C.-R.; Formal analysis, C.M.-R., G.A., J.A.C.-R.,
A.M., C.M.B., and E.P.; Funding acquisition, C.M.-R. and G.A.; Investigation, C.M.-R., G.A., J.A.C.-R., A.M.,
C.M.B., and E.P.; Methodology, G.A. and A.M.; Project administration, C.M.-R., G.A. and J.A.C.-R.; Software, E.P.;
Validation, C.M.B. and J.A.C.-R.; Writing—original draft, C.M.-R. and G.A.; Writing—review & editing, C.M.-R.,
G.A., J.A.C.-R., A.M., C.M.B., and E.P. All authors have read and agreed to the published version of the manuscript.
Funding: This research was funded by the Universidad de Cádiz (Spain), Escuela Superior Politécnica de
Chimborazo (Ecuador) and GREEN AMAZON ECUADOR (Grant Number. 34323674) and it is a contribution to
the PROPLAYAS network and the PAI RNM-328 Research Group of Junta de Andalucía (Spain).
J. Mar. Sci. Eng. 2020, 8, 468 16 of 18
Acknowledgments: The authors are grateful for the financial support of GREEN AMAZON ECUADOR and for
the support of researchers from the Universidad de Cádiz (UCA), the Escuela Superior Politécnica de Chimborazo
(ESPOCH), the University of Florence (Italy) and the Instituto Superior Tecnológico Universitario Oriente (ITSO).
This paper is a contribution to the Andalusia PAI Research Group RNM-328 and the PROPLAYAS Network.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Rangel-Buitrago, N.; Williams, A.T.; Ergin, A.; Anfuso, G.; Micallef, A.; Pranzini, E. Coastal scenery:
An introduction. In Coastal Scenery; Springer: Berlin/Heidelberg, Germany, 2019; pp. 1–16.
2. UNWTO. UNWTO world tourism barometer and statistical annex, May 2019. UNWTO World Tour. Barom.
2019, 17, 1–40.
3. UNWTO. UNWTO world tourism barometer and statistical annex, Jan 2020. UNWTO World Tour. Barom.
2020, 18, 1–6.
4. Klein, Y.L.; Osleeb, J.P.; Viola, M.R. Tourism-generated earnings in the coastal zone: A regional analysis.
J. Coast. Res. 2004, 1080–1088.
5. Ministerio de Turismo del Ecuador—MINTUR. Rendición de Cuentas 2018; Ministerio de Economía y Finanzas:
Quito, Ecuador, 2019.
6. Ministerio de Turismo del Ecuador—MINTUR. Perfil de Turismo Internacional 2017; Alvaracín, M., Gallegos, F.,
Lafuente, F., Eds.; Ministerio de Economía y Finanzas: Quito, Ecuador, 2018.
7. Mestanza-Ramón, C.; Sanchez Capa, M.; Figueroa Saavedra, H.; Rojas Paredes, J. Integrated coastal zone
management in continental ecuador and galapagos islands: Challenges and opportunities in a changing
tourism and economic context. Sustainability 2019, 11, 6386. [CrossRef]
8. Maestro, M.; Pérez-Cayeiro, M.L.; Chica-Ruiz, J.A.; Reyes, H. Marine protected areas in the 21st
century:Current situation and trends. Ocean Coast. Manag. 2019, 171, 28–36. [CrossRef]
9. Dodds, R.; Kelman, I. How climate change is considered in sustainable tourism policies: A case of the
mediterranean islands of malta and mallorca. Tour. Rev. Int. 2008, 12, 57–70. [CrossRef]
10. Houston, J.R. The value of Florida beaches. American Shore & Beach Preservation Association. 2013, 81, 4–11.
11. Ousby, I. The Englishman’s England: Taste, Travel and the Rise of Tourism; Cambridge University Press:
Cambridge, UK, 1990; ISBN 0521373743.
12. Alipour, H.; Olya, H.G.T.; Maleki, P.; Dalir, S. Behavioral responses of 3S tourism visitors: Evidence from a
Mediterranean Island destination. Tour. Manag. Perspect. 2020, 33, 100624. [CrossRef]
13. Rangel-Buitrago, N.; Correa, I.D.; Anfuso, G.; Ergin, A.; Williams, A.T. Assessing and managing scenery of
the Caribbean Coast of Colombia. Tour. Manag. 2013, 35, 41–58. [CrossRef]
14. Williams, A.T.; Rangel-Buitrago, N.G.; Anfuso, G.; Cervantes, O.; Botero, C.M. Litter impacts on scenery and
tourism on the Colombian north Caribbean coast. Tour. Manag. 2016, 55, 209–224. [CrossRef]
15. Rutty, M.; Scott, D. Differential climate preferences of international beach tourists. Clim. Res. 2013, 57,
259–269. [CrossRef]
16. Ergin, A.; Karaesmen, E.; Micallef, A.; Williams, A.T. A new methodology for evaluating coastal scenery:
Fuzzy logic systems. Area 2004, 36, 367–386. [CrossRef]
17. Williams, A. Definitions and Typologies of Coastal Tourism beach Destinations. In Disappearing Destinations:
Climate Change and Future Challenges for Coastal Tourism; Andrew, J., Phillips, M., Eds.; CABI: Wallingford, UK,
2009; p. 47, ISBN 9781845935481.
18. Williams, A.; Micallef, A. Beach Management: Principles and Practice; Routledge: Abingdon-on-Thames, UK,
2009; ISBN 1849770034.
19. Mooser, A.; Anfuso, G.; Mestanza, C.; Williams, A. Management implications for the most attractive scenic
sites along the andalusia coast (SW Spain). Sustainability 2018, 10, 1328. [CrossRef]
20. Anfuso, G.; Williams, A.T.; Casas Martínez, G.; Botero, C.M.; Cabrera Hernández, J.A.; Pranzini, E. Evaluation
of the scenic value of 100 beaches in Cuba: Implications for coastal tourism management. Ocean Coast. Manag.
2017, 142, 173–185. [CrossRef]
21. Mestanza, C.; Piccardi, M.; Pranzini, E. Coastal erosion management at Callao (Peru) in the 17th and 18th
centuries: The first groin field in South America? Water 2018, 10, 891. [CrossRef]
J. Mar. Sci. Eng. 2020, 8, 468 17 of 18
22. Instituto Oceanográfico de la Armada del Ecuador-INOCAR. Derrotero de la Costa Continental e Insular del
Ecuador; Proaño, M., Ed.; INOCAR: Guayaquil, Ecuador, 2011.
23. Dirección del Parque Nacional Galápagos. Plan de Manejo de las Áreas Protegidas de Galápagos para el BUEN
VIVIR; Izurieta, A., Tapia, W., Mosquera, G., Chamorro, S., Eds.; UN environment programme: Puerto Ayora,
Ecuador, 2014.
24. Geist, D.J.; Snell, H.; Snell, H.; Goddard, C.; Kurz, M.D. A Paleogeographic Model of the Galápagos Islands
and Biogeographical and Evolutionary Implications. In The Galápagos: A natural laboratory for the Earth Sciences;
Harpp, K.S., Mittelstaedt, E., d’Ozouville, N., Graham, D.W., Eds.; Wiley Online Library: Washington, DC,
USA, 2014; pp. 145–166.
25. Jordá-Bordehore, L.; Toulkeridis, T.; Romero-Crespo, P.L.; Jordá-Bordehore, R.; García- Garizabal, I. Stability
assessment of volcanic lava tubes in the Galápagos using engineering rock mass classifications and an
empirical approach. Int. J. Rock Mech. Min. Sci. 2016, 89, 55–67. [CrossRef]
26. Taylor, J.E.; Hardner, J.; Stewart, M. Ecotourism and economic growth in the Galapagos: An island
economy-wide analysis. Environ. Dev. Econ. 2009, 14, 139–162. [CrossRef]
27. Secretaria Nacional de Planificación y Desarrollo. Plan de Ordenamiento del Espacio Marino Costero;
SEMPLADES: Quito, Ecuador, 2017.
28. Ministerio del Ambiente del Ecuador – MAE. Guia de Parques 2014 - Parque Nacional Machalilla; MAE: Quito,
Ecuador, 2014.
29. Fines, K.D. Landscape evaluation—A research project in East Sussex: Rejoinder to critique by D. M. Brancher.
Reg. Stud. 1969, 3, 219. [CrossRef]
30. Linton, D.L. The assessment of scenery as a natural resource. Scott. Geogr. Mag. 1968, 84, 219–238. [CrossRef]
31. Penning-Rowsell, E.C. Fluctuating fortunes in gauging landscape value. Prog. Hum. Geogr. 1981, 5, 25–41.
[CrossRef]
32. Kaplan, R.; Kaplan, S. Humanscape: Environments for People; Humanscape: Environments for People; Duxbury
Press: Pacific Grove, CA, USA, 1978; ISBN 9780878721634.
33. British Council Report (BCR). Coastal Scenic Assessments at Selected Sites in Turkey, UK and Malta; Final Report;
British Council Office: Ankara, Turkey; Valetta, Malta, 2003; p. 64.
34. Patel, A. V Analytical structures and analysis of fuzzy PD controllers with multifuzzy sets having variable
cross-point level. Fuzzy Sets Syst. 2002, 129, 311–334. [CrossRef]
35. Ergin, A.; Williams, A.T.; Micallef, A. Coastal scenery: Appreciation and evaluation. J. Coast. Res. 2006,
958–964. [CrossRef]
36. Ullah, Z.; Johnson, D.; Micallef, A.; Williams, A.T. Coastal scenic assessment: Unlocking the potential for
coastal tourism in rural Pakistan via Mediterranean developed techniques. J. Coast. Conserv. 2010, 14,
285–293. [CrossRef]
37. Williams, A.T.; Micallef, A.; Anfuso, G.; Gallego-Fernandez, J.B. Andalusia, Spain: An Assessment of Coastal
Scenery. Landsc. Res. 2012, 37, 327–349. [CrossRef]
38. Anfuso, G.; Williams, A.T.; Hernández, J.A.C.; Pranzini, E. Coastal scenic assessment and tourism management
in western Cuba. Tour. Manag. 2014, 42, 307–320. [CrossRef]
39. Rangel-Buitrago, N. Coastal Scenery: Evaluation and Management; Springer: Berlin/Heidelberg, Germany, 2018;
Volume 26, ISBN 3319788787.
40. Williams, A. Definitions and typologies of coastal tourism beach destinations. Disappearing Destin. Clim.
Chang. Futur. challenges Coast. Tour. 2011, 47–66.
41. Williams, A.T.; Sellers, V.; Phillips, M.R. An assessment of UK Heritage coasts in south Wales: JA Steers
revisited. J. Coast. Res. 2007, 453–458.
42. Mestanza, C.; Botero, C.M.; Anfuso, G.; Chica-Ruiz, J.A.; Pranzini, E.; Mooser, A. Beach litter in Ecuador and
the Galapagos islands: A baseline to enhance environmental conservation and sustainable beach tourism.
Mar. Pollut. Bull. 2019, 140, 573–578. [CrossRef]
43. Vlachogianni, T.; Skocir, M.; Constantin, P.; Labbe, C.; Orthodoxou, D.; Pesmatzoglou, I.; Scannella, D.;
Spika, M.; Zissimopoulos, V.; Scoullos, M. Plastic pollution on the Mediterranean coastline: Generating
fit-for-purpose data to support decision-making via a participatory-science initiative. Sci. Total Environ. 2020,
711, 135058. [CrossRef] [PubMed]
J. Mar. Sci. Eng. 2020, 8, 468 18 of 18
44. Krelling, A.P.; Williams, A.T.; Turra, A. Differences in perception and reaction of tourist groups to beach
marine debris that can influence a loss of tourism revenue in coastal areas. Mar. Policy 2017, 85, 87–99.
[CrossRef]
45. Asensio-Montesinos, F.; Anfuso, G.; Ramírez, M.O.; Smolka, R.; Sanabria, J.G.; Enríquez, A.F.; Arenas, P.;
Bedoya, A.M. Beach litter composition and distribution on the Atlantic coast of Cádiz (SW Spain). Reg. Stud.
Mar. Sci. 2020, 34, 101050. [CrossRef]
46. Caviedes, V.; Arenas-Granados, P.; Barragán-Muñoz, J.M. Regional public policy for Integrated Coastal Zone
Management in Central America. Ocean Coast. Manag. 2020, 186, 105114. [CrossRef]
47. Milanés Batista, C.; Planas, J.A.; Pelot, R.; Núñez, J.R. A new methodology incorporating public participation
within Cuba’s ICZM program. Ocean Coast. Manag. 2020, 186, 105101. [CrossRef]
48. Barragán Muñoz, J.M. Progress of coastal management in Latin America and the Caribbean. Ocean Coast.
Manag. 2020, 184, 105009. [CrossRef]
49. Alexandrakis, G.; Manasakis, C.; Kampanis, N.A. Valuating the effects of beach erosion to tourism revenue.
A management perspective. Ocean Coast. Manag. 2015, 111, 1–11. [CrossRef]
50. Mestanza-Ramón, C.; Chica-Ruiz, J.A.; Anfuso, G.; Mooser, A.; Botero, C.M.; Pranzini, E. Tourism in
Continental Ecuador and the Galapagos Islands: An Integrated Coastal Zone Management (ICZM)
Perspective. Water 2020, 12, 1647. [CrossRef]
51. Pazmiño Manrique, P.; Barragán, J.M.; García Sanabria, J. Progress on coastal management in ecuador
(2007–2017). Environ. Sci. Policy 2018, 90, 135–147. [CrossRef]
52. Mestanza-Ramón, C.; Pranzini, E.; Anfuso, G.; Botero, M.C.; Chica-Ruiz, A.J.; Mooser, A. An attempt to
characterize the “3S” (Sea, Sun, and Sand) Parameters: Application to the galapagos islands and continental
ecuadorian beaches. Sustainability 2020, 12, 2468. [CrossRef]
53. Zambrano-Monserrate, M.A.; Silva-Zambrano, C.A.; Ruano, M.A. The economic value of natural protected
areas in Ecuador: A case of Villamil Beach National Recreation Area. Ocean Coast. Manag. 2018, 157, 193–202.
[CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
